Development of the basal forebrain cholinergic system: phenotype expression prior to target innervation.
We measured choline acetyltransferase (ChAT) and acetylcholinesterase (AChE) activities in the rat to determine the time course of development, maturity, and senescence of ChAT activity. Tissue was obtained from Sprague-Dawley rats ranging in age from embryonic day 14 through 23 months. Seven regions were examined, including the magnocellular preoptic/substantia innominata region, frontal cortex, medial septal region, hippocampus, diagnoal band, and medial and lateral striatum. ChAT and AChE activities were first detected as early as E18 in the medial septum, diagonal band and magnocellular preoptic area, all regions of cholinergic cell bodies. Enzyme activity subsequently developed in terminal fields of these cholinergic perikarya (hippocampus and frontal cortex) as well as in the striatum. For all regions, enzyme activity rose during the first four postnatal weeks. This increase in enzyme activity was transient and, in most instances, decreases were observed between postnatal days 30 and 60. Most dramatic were the decreases in enzyme activity in the magnocellular preoptic/substantia innominata and diagonal band regions. Age-related declines also occurred in the frontal cortex, hippocampus, magnocellular preoptic/substantia innominata region, and the striatum. Cholinergic systems undergo dynamic changes especially during development and adulthood.